| INTRODUCTION
Genetic biomarkers are being routinely investigated in modern medicine as a personalized method that may be utilized to optimize regenerative protocols. Telomere length (TL) is a well-known indicator of biologic age and a potential biomarker for several conditions. 1 Skin aging is a complex process and a wide variety of invasive and non-invasive protocols and their modifications have been proposed for facial aesthetics and skin regeneration. However, these treatment protocols lack standardization. In addition, biomarkers of skin aging may prove useful tool to investigate the treatment success and the evaluation of treating protocols.
Autologous concentrations of human platelets, such as plateletrich plasma (PRP) and platelet-rich fibrin (PRF), have been used in aesthetic medicine for dermal stimulation and augmentation. [2] [3] [4] [5] Facial regeneration utilizing autologous platelet growth factors is considered a natural approach to restore dermal degeneration in contrast to exogenous growth factors and biodegradable substances.
Moreover, platelets preparations, apart from their bulking effects as fillers, release numerous growth factors, cytokines and extracellular matrix proteins upon their activation, such as fibrin, fibronectin, and vitronectin, that bind to their specific cellular receptors and enhance or modify the various intracellular processes that relate to cell proliferation and production of additional extracellular matrix proteins. 6 Platelet-rich fibrin (PRF) and platelet-rich plasma (PRP) are the most commonly employed platelet preparations. There are numerous studies (observational, in vitro, animal models, and clinical trials) suggesting a tangible effect of both topical and injectable applications of platelet concentrates on cellular changes and facial regeneration. 7 Although platelet preparations are being widely exploited in plastic surgery, cosmetic medicine, and other medical fields over the past several years, their process and application protocols are constantly evolving. For example, very recently, specific changes to PRF protocols namely utilizing the low-speed centrifugation concept (LSCC) have enhanced the numbers cell content (namely platelets and leukocytes) and concentrations of growth factor release. [8] [9] [10] [11] [12] [13] [14] [15] Based on these recent modifications, it is obvious that PRF application in the field of facial esthetics requires more standardization especially with respect to the relative quantity/volume to be utilized as well as the total number of applications. This is especially true regarding direct volume replacement, not only because tissue loss is a major issue in aging face, but also because of the relatively not very wellstudied properties of PRF. For example, PRF based on the low-speed centrifugation concept may convey additional benefits regarding volume replacement and other properties. 16, 17 An association between TL and either skin properties or perceived skin age is not only interesting from a pathophysiologic point of view but also possible since both skin aging and TL are being influenced by various heritable and environmental factors. 18, 19 However, of greater practical interest may prove a possible association between TL and patient satisfaction after a facial aesthetic procedure. A correlation between a biomarker such as TL and regenerative outcomes following facial regeneration with PRF is an important step for the identification of a potential precision aesthetic medical approach. Therefore, the aim of this study was to investigate a possible correlation between TL/genetic variations that have been shown to influence TL, with the patient satisfaction after skin treatment using injectable PRF.
| METHODS
In all, 41 otherwise healthy women offered PRF facial regeneration based on the low-speed centrifugation concept were included in this observational study. An ethical approval was granted (acknowledg- In each session, 60 mL of venous blood was collected in 10 mL PRF tubes (Orange tubes, Process for PRF, Nice, France) and centrifuged according to the following protocols.
• Patient age and their response to the FACE-Q satisfaction with skin validated questionnaire (FACE-Q) 20 was assessed just prior to the beginning of the first session, 2 weeks after the third session, and 2 weeks after the fourth session (to those offered a 4th session). Mean TL was measured using a quantitative PCR-based
technique (Quant Studio 12K real-time PCR system) in all samples. 21, 22 This method analyzes the expressed telomere length as a ratio (T/S) of telomere repeat length (T) to copy number of a single copy gene (S), within each sample. To standardize across plates, a standard curve was generated using serially diluted genomic DNA. 
| RESULTS

Mean patient age, baseline FACE-Q scores, FACE-Q scores 2 weeks
after the completion of the treatment, as well as the number of sessions requiring PRF facial regeneration are shown in Table 1 . Possible correlations of these parameters with TL and its genetic score (genetic variations affecting telomere length) are also presented in Table 1 . It was found that TL was related to the initial FACE-Q results but not following its change after therapy with PRF. Genetic variations affecting telomere length were related to the change of FACE-Q following treatment as well as to the number of total regeneration sessions. This is done to volumize and reshape the skin in a manner similar to the techniques commonly used for fillers. 6 Thus, as a natural source of growth factors and an autologous product for soft tissue engineering, platelet preparations are currently being studied for facial regeneration.
The various platelet preparations have been shown to possess different properties. 7 Typically, dual-speed centrifugation allows for the isolation of platelet-rich plasma (PRP). In addition to the multiple centrifugation, this system requires the addition of external anticoagulants. Initially, plasma containing platelets are separated from the red blood cell layer. Then, a second spin concentrates the platelet plug by its separation from the platelet-poor plasma.
By contrast, platelet-rich fibrin (PRF), which is considered a second-generation platelet concentrate, requires only a single round of centrifugation in tubes absent of anticoagulants that makes it a fully Statistically significant results are presented in bold letters. A weak correlation was found between TL and initial self-estimation of skin (FACE-Q, skin satisfaction questionnaire), whereas genetic score-as calculated by seven single nucleotide polymorphisms that are related to TL-is correlated both with the change in the satisfaction score and the number of sessions.
autologous system. This method provides an easily applicable technique in the praxis and results in larger absolute volumes of platelet concentrates that include plasma and proteins can be achieved including most notably fibrin. Moreover, a more gradual release of growth factors has been reported. 9, 11 In general, differences in platelet formulations of PRF can be obtained depending on the time of centrifugation and the revolution per minute (RPM/relative centrifugal force) resulting in different concentrations of growth factors and cells. 7 As a consequence, different PRF clots and consistencies can be obtained utilizing these different preparation protocols.
The low-speed centrifugation concept (LSCC) has arisen lately more attention due to the beneficial properties of the resulted platelet concentrates. Telomere length and especially the genetic variations that influence TL are both potential candidates to investigate individual biomarkers. 30, 31 The present study showed that these biomarkers are related to validated patient satisfaction questionnaires. Another interesting factor may be the influence of the genetic polymorphisms on the total volume of PRF or sessions required to achieve a maximum satisfactory result.
For many years, it has been well known that telomere length shortens during chromosome replications; thus, it is strongly related to cell aging. 31 Lately, there has been growing evidence that lifestyle factors may also affect the health and lifespan of an individual by affecting telomere length. 32 Regarding aesthetic medicine, lifestyle factors such as western type diets, sedentary life, and smoking negatively affect skin appearance may also contribute to TL shortening. This can explain the correlation found between lower facial skin satisfaction scores and TL.
Since the present study was performed as an observational study, 
| CONCLUSION
The present study showed that telomere length (TL) that is affected by various environmental and genetic factors is related to patient
F I G U R E 1 In picture A 10 mL tubes were centrifuged for 5 min at 1300 rpm, whereas in picture B the tubes were centrifuged for 3 min at 700 rpm perceived facial skin appearance. Moreover, genetic variations affecting TL were determined to qualify as potential biomarkers and poten- 
